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Attachment 1 to Appendix A to Part

60—
General Simulator Requirements

1. General

Begin QPS Requirements

a. Requirements. (1) Certain simulator and
visual system requirements included in this
attachment must be supported with a
Statement of Compliance and Capability
(SOC) and, in designated cases, simulator
performance must be recorded and the
results made part of the QTG. In the
following tabular listing of simulator
standards, requirements for SOC’s are
indicated in the ‘*Additional Details’’
column.

(2) Airports represented in visual scenes
required by this document must be
representations of real-world, operational
airports or representations of fictional
airports, designed specifically for use in
training, testing, and/or checking of flight
crewmembers.

(a) If real-world, operational airports are
simulated, the visual representation and
scene content is compared to that of the
actual airport. This comparison requires
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accurate simulation of that airport to the extent required by training for the qualification level
sought. It
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also requires the visual scene to be modified
when the airport is modified; e.g., when
additional runways or taxiways are added;
when existing runway(s) are lengthened or
permanently closed; when magnetic bearings
to or from a runway are changed; when
significant and recognizable changes are

made to the terminal, other airport buildings,
or surrounding terrain; efc.

(b) If fictional airports are used, the
navigational aids and all appropriate maps,
charts, and other navigational reference
material for such airports (and surrounding
areas as necessary), are evaluated for
compatibility, completeness, and accuracy.
These items are compared to the visual
presentation and scene content of the

fictional airport and require simulation to the extent
required by training for the qualification level
sought. An

SOC must be submitted that addresses
navigation aid installation and performance
(including obstruction clearance protection,
etc.) and other criteria for all instrument
approaches that are available in the

simulator. The SOC must reference and
account for information in the Terminal
Instrument Procedures Manual (‘‘Terps”’
Manual, FAA Handbook 8260.3, as amended)
and the construction and availability of the
required maps, charts, and other navigational
material. This material must be appropriately
marked ‘“for training purposes only.”’
Comment --- Above requirements are too
restrictive, and costly to implement. It will limit
the quality of training (since some airports might

not be modeled to meet above requirements).
End QPS Requirements

Begin Information

b. Discussion.

qualifying airplane simulators. To determine
the complete requirements for a specific level
simulator the objective tests in attachment 2
and the examination of functions and
subjective tests listed in attachment 3 must
also be consulted.

(2) The material contained in this

attachment is divided into the following
categories:

(a) General cockpit configuration.

(b) Simulator programming.

(c) Equipment operation.

(d) Equipment and facilities for instructor/
evaluator functions.

(e) Motion system.

(f) Visual system.

(g) Sound system. --- (a) through (g): Titles in
here should be same as written in Table of

Minimum Simulator Requirements.
End Information
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B

tor level

c

[s]

Additional detalls

Information
notes

2. General Cockpit Configuration

that is a full.-scale replica of the
airplane simulated with controls, |
equipment, observable cockpit in-
dicators, circuit breakers, and bulk-
heads properly located, function-
ally accurate and replicating the
aifplane. Tha direction of move-
ment of controls and switches
must be identical to that in the air-
plane.

b. Those circult breakers that affect
procedures andior results in ob-

a. The simulator must have a cockpit | X ‘

E

be propery localed and function-
ally accurate.

X

Pilot seals must afford the capabifity | For simulator purposes, the cockplt

for the occupant to be abls to
achiave the design “eya position”
wstablished for the airplane being
simufated.

3. Programming

a. The effect of aerodynamic | X
changes for various combinations |
of drag and thrust normally en-
countered in  flight must cor-
respond to actual fight conditions,
incheding the effect of change In
airplane attifude, thrust, drag, aii-
lude, temperature, gross weight,
center of gravity location. and con-
figuration.

servable cockpit indications must | ‘
|

consists of all that space forward
of a cross section of the fusalage
at the most extreme aft seling of
the pilols’ seals including addi-
tional, required crewmembser duty
stations and those reguined bulk-
heads afl of the pilot ssts.

b. The simutator must have the com-

tion, and dynamic response need-
ed to meet the qualification level
sought.

c and prog x
ming must be updated within &
months of any aiplane modifica-
tions or appropriaie dald releases
unlpss, with prior coardination, the
NEPM authorizes otherwise.

X
putar capacity, accuracy, resolu- ‘
|
|

An SOC is required
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“Cockpit” should be replaced with “flight deck”. —
Table of Min. Req. —2.a. — TABLE OF MiNiMUM SIMULATOR REQUIREMENTS—Continued
1. “replicating the airplane” should read QPS requirements o o [
“replicating the airplane to the extent defined in [ imuaorievel | [ e
St t t f l'f‘ t' v Ganeral simulator I i = = 5 detads |
atement of Qualification |
2. Circuit breakers ...., properly located and . Ground operations must lr:ellrnep+| x| |
A " N n . rasented 1o oxtent that allows |
functionally accurate, implies that all circuit s witkn the confnes of the | |
. . . runway and adequate controls of
breakers must be functioning properly. If that is the landing and_roll-oul fiom @ |
. . crosswind approach (o a kanding
the intent, then 2. b is redundant, and should be — —~ — = = !
. . . &. Ground handling and aerodynamic | An SOC is required. Simulator per-
deleted. OR n 2-a say that - circuit breakers programming mus! include the fol- | formance must be mcolﬂc%.gand
. Wil i of tt
properly located (delete functionally accurate) g | el ool |
: 1) G «Hecl X X X Thi data on lift, drag. pitch- | Applicable areas include: roundout,
and then 2.b should be modified to read®.... A ST o i, i, ovRE (s Wil | - Tire ond louthionn )
cockpit indications must be operationally | M-grownd: eftec | e
» (2} Ground (T X X X | This requires data on stril dafiec- | This is the reaction of the airplane
—accurate = L sl | ‘lli;n’:.“‘c friction, side forces, elc. upon contact 'JhI“ﬂ the runway dur-
3. Info. notes --- “pilot sets” should be “pilot ke Moy, ong mey. Eerdgen,
seats” [ speed, rale of descent on touch-
E— down, elc.
. (3] Ground handling charactenis- x x x
Table 3.a --- should read “... location and tics, nchisding  Aseodynamic
. . o and d dl doll
configuration, according to available data” ;:;'Jug::ns!;:ﬁ:gm?nﬁtl;.ugg
erations with crosswind, brak-
Ingy, thrust roversing, decelera-
Table 3.b --- Needless statement, should be o, A g et 4 I
2 2 1. Th 0 t | ' x X | Required only for lwibo-jet powered, | If desired, Leved A and B simulators
deleted. OR define requirement for each item - et Rt R T
i trai 1 b of wlator performance must be re- by mesting these standards: see
computer capacity, accuracy ... ete. ;?nrg:rfm ‘;’mné.f.zgm ar:‘u tha | | carded and the results mada part Aftachmant & of this ;\Ducnuu&
[ i { dures. of the QTG; Attachment 6 of Windsh ichird: ¢ consist
Mousle Moet e ralubie 10 e | | this appandic. The GTG must ro- |  indepandent  vatidblo. winds in
ils —-- i instructorfevaluator for the  fol erence the FAA Windshear Train- | mulfiple  simultancous — compo-
—Table 3.e Add. details In view of recorded |:u.‘-.r||\1§ grrIL:; l;i:sres g"l‘h-:;n’;— ’ | | ing Aid or ansanll allemate air- | nents, The FAA Windshear Train
performance , SOC is redundant. It should be (1) Priar to takeot rotation | plane related data, Incheding the | ing Ald presents one acceptable
{2} At ol s | implementation method(s) used. If | means of compliance with simu-
deleted. (3) During initial climb the altemate method is selectad, | lator wind madel requiramants.
. . . (4} On final h. below | wind modals from the Royal Aaro-
Table 3.g --- This requirement is part of 3.h, S0 AGL T space Establishment (RAE), the
Joint  Airport  Weather Studies
should be deleted. | [JA:N‘S} Eumcl and other recog-
nized sources may be imple-
| mented, bul misst ba suppored
Table 3.h_Add. details --- If information in | &, semeny chommnee 00y |
it M | these reguirements may be
additional details are clear and have been e mmy‘ gl s
i i rements of 121 pertainin
followed in the QTG, what is need for a separate Siname Ao et 123 ";pmeg,
S.0.C.? low-altitude windshear flight train- |
-_ ing program as described In |
| gt21.400 o
Table 3.i--- Level B should be corresponding to g The simulstor must Include @ | x | % |AnSOCismqured ... This may include an automated sys-
means for quickly and effectively | lem, which coukd be used for can-
M testing simulator pregramming and | | ducting at {gﬁ_‘; a portion of the
hardwaro. { 1ests in the
Table 3.i (2) --- Should read “... 300 milliseconds
for Level A or B simulators, or 150 milliseconds
for Level C or D simulators.”
Table 3.i (2) Add. details --- -
1. What is the rationale to include ... sponsor
must also demonstrate the latency of simulator
with respect to that of the aircraft .....”. It is not
in AC 120-40C (or B).

2.1In view of S.O.C. for proper implementation of — ———— - — —
required transport delay methodology, and to - :
avoid traditional problem with the poor aircraft
data where it is hard to discern where the
parameter starts changing, item 1. above should
be deleted.

3. If item 1. above not deleted, is it intended to be
checked at initial evaluation only (and not during

subsequent recurrent evaluations), as a means to

support transport delay methodology?

1oz of tho OA nrages

WOt program

Table 3.j Additional details --- S.0.C. is redundant. ord Table 3.k Additional details ---
Should be deleted. E— 1. S.0.C. and demonstration should be clarified
. be-d . to be applicable to tire failure dynamics.
DO Lt ]‘ o for Si o 2. “A demonstration is required for initial and
e D et Ol et recurrent evaluations”. Initial and recurrent
- fl U‘(‘:;:neubvmld : ded ‘:I“l;ﬂw” “] It o evaluations words are mentioned in reference to
= performance recording as in “Simulator
Table 3 performance must be recorded for decrease ....”.
W‘Elf tof leine’isredundantin view Perv60.19 (@ @ demor.lstrations and .
£ 31 Shoul : ' performances must be inspected once in a year.
bl e = : For purposes of consistency (and to avoid

Page 4

misinterpretation that perhaps performance
should be done only once), please remove phrase
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“initial and recurrent evaluations” from
demonstrations or add this phrase for
performance records.

Table 3.1 --- We understand this to be
demonstrated via the FSD Qualification
Guidance for Simulator Icing Effects on NSP
website. Should not contents of guidance be
included in Information Notes?

Table 3.m ---

A. Item (3) — “Effect of Icing” is redundant in
view of 3.1. Should be deleted.

B. Item (1) — “Low altitude level-fligcht ground
effect” are recorded tests, so should not require
S.0.C.

C. “Simulator performance must be recorded
....”. Not clear as to what does it apply to?

Table 3.n --- In view of the QA program, this
item should be deleted.

Table 4.c --- Typo “gound” should be “ground”.

Table 4.d --- Typo “... simulator must be also
...” should be ... simulator must also ...”.

60322 Federal Register/Vol, 67, No. 186/ Wednesday, September 25, 2002/ Proposed Rules

TABLE OF MINIMUM SIMULATOR REQUIREMENTS—Continued

QPS requiremants

Simulatar level

General simulator

c

details

Infoemation
notes

h. The simulator must provide for

automatic testing of simudator

hardware and software program-
ming 1o detarming compliance with
simuiator objective tests a5 pre-
seribed in Attachmant 2.

X

An S50C s requied. Simulator 15t
results mus! include simulator
masmber, date, time, condifions. tal-
erances, and apgropriate dapend-
ent varables porrayed In com-

parison 1o the afglane standard.

Automatic “flagging” of out-of-tolar-
anca situations i encouraged.

i, Relative responses of the mobion

syshem, visual system, and cockpit
instrumants must be coupled
closely to provide integrated sen-
sory cles,

Response must be wilthin 300 milk-
seconds of ha airplana response.

(1) Latency: These systems
st respond lo abrupl inpul
at the pilot's posiion. The re-
sponge must not be pror 1o
that lime when the airplane
responds and may respond up
o 1804300 miliseconds afiar
that time. Visual change may
start befors mation re:
but motion acceleraion must
be initiated bafore completion
of the visual scan of the first
vicso fidd containing different

infermation.

Response must be within 150 mili-
seconds of the airplane response.

Simuitaneously record: the analog
oulpul fram the pilol's contrel col-

tached 1o the molion system piat-
farm located at an acceptabls lo-
cation near the pilots’ seals; 1he
output signal to the visual system
i [including visual sysiem
anolog delays), and the oMDIll
signal 1o the pilois afiitude

cator or an emlant et GD—

corded. ‘I‘Mn results must be

compared 1o sirplans  response
data in the takeoflf, cruise, and ap-
proach or landing configuration
and must be recorded in the OTG.

The intent is to verify that tha simu-
lator provides instrumen], malion,
and visual cues that afe, within
the stated lime delays. Rke the -
plane responses. Accolration
the approprizte rotational asis s
proferred. Simuisior Lalency is
measured from the start of a con-

ment indication; visual system re-
sponse; of motion system re-
EPONSE,

{2) Transport Deloy: (As an al-
lemative 1o the Latency re-
quirement. above. a transpod
delay demensiration may be
used to demonsirate thal the
simulator system coes not ex-
ceed the specified Emit of 300
milliseconds for Level A sim-
ulalors or 150 millseconds for
Level B, C, or D simulaiors.
The: sponsar mus! measure all
the delay encountered by &
step signal migrating from the
jpilat’s contral threugh the con-
trol lzading electronics and
-nerlechg hrough all the sim-

on software modules in
lhu r.unnct order, using a
handshaking protocal, finally
through the normal  output
imarfaces 1o the instrumant
displays, the motion system.
and tha visual sysiom).

An SOC s required. A recordable
start time for thi iest must be
wided with the pilot flight cantral
Input. the migration of the signal
musl permil nomal compulation
fime 0 be consumed and must
not alter the flow of informaticn

hardwarelsoftwam

tign in pitch, in refl, and in yaw a5
described above, Simulator per-
Mmemmbouwmw
the results must be
the QTG.

The transpon dalay s the dalay tima
between the contral input and the
individual hardware {ie. nstu-
ments, motion system, visual sys-
FEm) rspanscs.

. The simulator musi accurately fe-

An SOC Is required. Simulator per-
Tormance be reconded

Objective tests are described in Al-

produce the stopping time and dis- must and | tachmant 2 for dry, wal. and Ky
tances for at least the following tne results made part of the QTG. unway conditions.
nmway conditions:.

{1} Paich Wet

(2) Pateh lay

Page 5
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Table 5.a --- Please append at the end of the
para. “within the limitations of airplane cockpit
layout”

Table 5.b --- 1. “... all required system variables
...”. This term is very vague. Should be defined.
2. “... abnormal or emergency conditions ...”
should read as “... abnormal or emergency
conditions as described in sponsor’s approved
training program”.

Table 5.c --- This para is subset of para 5.b.
Should be deleted.

Table 5.d --- Contents of 5.d and 7.e should be
combined in (modified) 5.d under the title of
“Instuctor or Evaluator Visual Control”.

Table 6.b, 6.c and 6.d --- SOC should be deleted
in view of information being available in
Attachment 5 Figure 3

Table 6.c. --- Why is Level B required to meet a
minimum of 4 dof? AC 120-40B and 120-40C

require 3dof.

Page 6
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Table 7.b and 7.c --- SOC should be deleted in
view of Attachment 5 Figure 4A.

Table 7.e --- Move contents to 5.d, and delete 7.e.

Table 7.f and 7.m --- If sponsor has more than
three airport scenes available, is it NSPM intent
to evaluate all these scenes at initial and
recurrent evaluations, or will TPAA evaluate
scenes that are in excess of three?

Federal Register/Vol. 67, No. 186/Wednesday, September 25, 2002/ Proposed Rules
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TABLE OF MINIMUM SIMULATOR REQUIREMENTS—Caontinued

OPS requirements

General simulator

notes

(3] Wat on Rubbes Reskdus in
Touchdewn Zone

k. The simulalor must accurately
simulate brake and tire failure dy-
namics (including antiskid failure)
and decreased brake efficiency
due 12 high brake temperaiees.

sulls mada part of tha QTG.

Simulator pitch, side Inading, and di-
rectional control  characturistics
should be representatives of the
airplane

|. The simulator must replicate the
effects of airframe icing.

A demonstration is required for inifial
and recument evaluations,

m. The aeredynamic modaling in the
simudalor must mchde:

(1) Low-altitude  levelflight
ground al 4

(2) Match aftsct at high altituda:

{3} Effects of aiframe icing;

(4} Normal and reverse dynamic
thrust effect on control sur-
faces; and

(5) Aeroslastic representations
of noniinearities due 1o side-
slip.

An SO0C is required and must in
clude 1o

See Atlachmeni 2, paragraph 4, for
further inf i

of sercelastic representations and
nonlinearities due to sidesiip. A
demonstration of icing effects s
required for initial and recurrent
evaluations, Simuistor parform-
ance must be recorded and the
resulis made a part of the OTG.

on ground ef-
fact.

n. The simulator must have a sof-
ware and hardware contral meth-
adology that 18 supported by diag-
noslic  analysis  programs(s) and
resulting printouts.

An SOC is required.

4. Equipment Oparation

a. All relevan! instrurmnent indications
imvolved in the simutation of the
airplane  must  automatically re-
spond to control movement or ex-
temal disturbances 1o the simu-
Iatad aiplane; &g, Wrbulence or
windshear.

Numencal values must be presented
in the appeopriste units for U.S,
operations.

Far exampie, fuel in pounds, speed
in knots, and altitude in fesl,

b, Communications and navigation
squipment must be installed and
operate within the tolerances appli-
cable for the airplane,

e for

Sas 3,
further informatien regarding long-
range navigation eguipmant.

©. Simulator systems must operate
as the airplane systems would op-
erate under normal, abnormal, and
emargancy operaling condiions an
the gound and in flight,

d The simulator must provide piiol
controls with contral forea  and
control travel that eomespond o
the simulated airplane. The simu-
lator must be also react i the
same manner as in the airplane
undar he same flight conditions.

Simulator kevel

B c

X

X
X X
X x
X X
X X

5. Instructor or Evaluator Facilities

Page 9
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Table 7.h --- Intent of this paragraph is not clear.
Please provide specifics as information notes.
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Table 7.1 (2) ---1). Information notes should be
moved to 7.1 (1) 2). Since there is no requirement
of SOC in 7.n — which is of similar technical
nature as 7.1 (2), SOC for 7.1 (2) should be
deleted.

Page 11
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Tables 7.p --- Should not be applicable to Level
C., per AC120-40C. Also the required test is not
capable of being used for Level C as there is not
enough light to see that far during dusk or night.

Table 7.s --- Additional details — “... These

requirements are applicable to any level of k-{

simulator ....” should to be highlighted in such a
way that it is ‘marked’ for Level A, B and C also.
As is reader will read this paragraph only for
Level D requirements.

Clarification --- If a visual system capable of day-
light scene, that is qualified at Level C and not

used in training for any credits, will the above
requirement apply to this simulator?

&

60324
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TABLE OF MINIMUM SIMULATOR REQUIREMENTS—Continued

QPS requirements

Simulator lovel

General simulator

]

c

Additional detalls

noies

. In addition to the Might crow mam-
ber stations, the simulalor must
have two suitable seats for the in-
structorfcheck airman and FAA in-
spector. These seats must provide
adequate vision to the pilol's panel
and forward windows.

X

X

All seats other than flight crew seats
need not represent those found in
the alrpians but mus! ba aquipped
with similar positive restraini de-
vichs.

The NSPM will consider altemnativas
o this standard for it
soats based on unigue ocockplt
configurations.

b, The simulator must have controls
that enabie the instructorevaluator
ta control all required system vasi-
ables and insert all abnormal of
emergency conddions described in
the sponsor's pilot aperating man-
ual Info the simulated aiplane sys-
tems.

& The simutator must have instructer
controls for wind speed and direc-
tion,

d. The simulalor must provide the in-
structor or evaluator the abdty to
prasent ground and air hazards.

- | For example, another airplane cross-

ing the active runway and con-
varging airbome traffic; etc,

. Motion System

a. Tha simulator must have molion
{force) cues percapiible lo the ol
that are representative of the mo-
tion in an airplane

. | For  example,
should

touchdown  cues

be a function of the rate of
descent (RoD) of the simulated
airplane.

b, The simulator must have a motion
system with @ minimum of three
degrees of freedom,

An SOG is required.

& The simulator must have a motion
system with & minimum of four de-
greas of froedom (al leas! pitch,

An 80C is required.

those of a six-degrees-of-freedom,
synergistic platform motion system.

An SOC is requined.

& The simudator must provide spe-
cal effects programming that in-
chutes the following:

(1] Thrust effact with brakes set.

and uneven runway character:
istics.

(3) Buffets on the ground due to
spolierispeedbrake  exension
and thrust reversal.

(4) Bumps after -l of nose
and main gear.

{5) Buffel during extension and

and spoilerfspeodbrakn mden-
sion.

Page 12

A qualitative assessment (s required
o determing that the effect is rep-
resantative of the airplane simu-
lated.
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TABLE OF MINIMUM SIMULATOR REQUIREMENTS—Continued

QPS requirements

Simuiator leval

General

c

Additional detalls

Informatian
notes

(7) Stal buffet to, but not nec-
wssarlly beyond, the FAA cer- |
tficated stall speed, V., if Ip-r

cues for main and nose gear.
(9) Nosewhes! scuffing, it appli-
cable,

{10} Mach buffe!.

I The simulater must provide char-
actaristic buffet motions that result
from operation of the airplans, of
from atmospheric  disturbances,
which can be sensed in the cock-
pit: &g, high-speed buffet, ex-
tonded landing gear or flaps,
nosewheal nmﬂ'mg stall butfet, alr
turbulence, slc.

(6] Representative touchdown ,

Slmmmpedunnam(mmha-

The nirmlnbnr should be Drr.r

fo airplane data, The resulls must
e made a part of the QTG. Far
alr furbulence, general purpose
disturbance models that approx-
mate demonstrable fight test data
are accapiable.

such a mlmr that the char
acleristic buffet modes can be
measured and compared to alr-
plane data.

7. Visual Systom

a. The simulator must have a visual
sysitem providing an  out-ol-the-
cockpit view,

A demonsiration is lequibd for inittal
and recurrent

b, The simulator must provide a con-
tinuous minimum collimated fisld
of view of 45* horizontally and 30°
vertically per pilo! seat. Both piot
seatl visual systems must be oper-
ahle simultaneoushy.

An BOG is required.

&. The simulator must provide a con-
tinuous minimum collimated visual
fiebd of view of 75° haorzontaly
and 30* vertically per pilol seat.
Bath pilot seal wisual systems
mus! be eperable simultanecusly,

An S0C s required. Wide angle
systams providing cross eackpit
viewing (for both pilots simuita-
neously) must provide a minimum
fiedd of view of 150* horizontally.

d. The simulator must have aper-
ational anding lights for night
scEnes,

quire operational landing lights.
u. The simulator must have instructor % x A demonstralion (s required for initial
contols for the following: and recurrent avaluations.

(1) Cloudbasa.
iZ} Visibifity in statute miles (km)
funway visual range
{R\mj in . (m)
(3} Airpart selection.
(4) Alrpart lighting.
1, airport scene displayed must
include the following:

A demonstration is required for initial
and recurent

{1}  Airport
taxhways.

{2) Runway definition.

(i} Runway surface and mark-
ings.

1l| Lighting for the rumway in
se, including runway thresh-

old edge, centerline, touch-
down zone, VASI [or PAPI),

munways  and

and approach lighting of ap-
propriate colors.
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TABLE OF MINIMUM SIMULATOR REQUIREMENTS—Conlinued

b QPS5 requirements
Information

! Simudator lovel ) oy

[a]efeTeo

General simulator

. (i) Taxiway lights. |

The distances at which runway
faatures are visible, 85 measured
from runway threshold to an air-
plane aligned with the runway on
an extended 3° glide slope mus!
not be less than listed below:

A demonstration is required for Inital
and recurrant evaluations

(1) Runway dafinition, sircbe
lights, approach lights, runway
edge white lighls and Visual
Approsch  Slope  Indicator
(VASI) or Precision Approach
Path Indicatar (PAPI) systam
lights from & statute miles (8
Kilometers (km)) of the runway
thrashold.

{2) Runway centertine lights and
taxiway definition from 3 siat-
ute miles (4.8 km)..

(3) Threshold lights and touch.
down zone lights from 2 atat-
ute miles (3.2 km)..

(4) Runway markings within
range of landing Bghis for
night scenes; as required by
three (3) arc-minutes resciu-
tion on day scenes..

h The simulstor mug! provide visual
system compatibility with aero-
dynamic programming.

The simulator must be verified for
visual ground segment and visual
scens confant for the airplane in
landing configuration and a main
wheal height of 100 fest (30 me-
fers) above the louchdown zone.
Data submitted mwst include at
least the following:

(1) Static airplane dimensions as

fofiowa:

i) Horizontal and vertical dis-
tance from main landing gear
(MLG) to glidesiopa reception

a.
[i) Horzontal and vertical dis-
tance from MLG to pilot's

eyepoint.
{ili) Static cockplt cutedf angls.
{2} Approach data as follows:
(i) Idantification of rurmway.
{H) Horizontal distance from -

The QTG must contain appropriate

calculations and a dawing show-
ng the pertinen! data usad to es-
tablish the airplans location and
the segment of the ground that is
visible considering the aimplane at-
fitude {cockpil cul-off angle) and a
runway visual range of 1,200 feet
or 350 maters. Simulator parform-
ance must be measured against
the QTG calculations, Sponsors

simulator (regardless of previous
qualification standards) to qualify
the simulalor for all precision in-
strument approaches.

(i) glidesiope angle.

{iv) Adrplane pitch angle on ap-

{3) Aiplane data for manual
testing:
(1) Gross weight,

{if) Alrplane configuration.
{iil} Approach alrspeed.

The simulater must provide visual
cues necessary lo assess sink
rates (provide depth percaption)
during landings. to include:
(1)  Surface on  rumways,
taxiways, and ramps.
(2) Terrain features.

A demaonstration ks requirad for initial

and recurment evaluations.
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TABLE OF MINIMUM SIMULATOR REQUIREMENTS—Continued

QPS requirements

General simulator requirements

Simulator level

B

c

Additional details

Information
nates

(1) The simulator visual system
must provide a minimum con-
trast ratio of 5:1.

A raster-drawn pattern must be dis-
played that fills the entire visual
scene (3 or more channels) con-
sisting of a matrix of black and
white squares no larger than 10°
and no smaller than 5° per
square, with a white square hav-
ing a minimum threshold value of
2 foot-lamberts, or 7 cd/m? in the
center of each channel. The con-
trast ratio is the numerical value of
the brightness measured for the
center {white) square divided by
the brightness value for any adja-
cent (dark) square.

A 1% spot photometer is used to
measure the brightness values.

(2) The simulator visual ‘system
must provide a highlight
brightness of not less than six
(6) foot-lamberts (20 cd/m?).

The test must use the full pattern
described above, measuring the
brightness of a white square, su-
perimposed completely with =2
highlighted area covering the
square. Use of calligraphic capa-
bilities to enhance raster bright-
ness is acceptable; however; indi-
vidual light peints or light point ar-
rays are not acceptable.

A 1° spot photometer is used to
measure the brighthess values.

test t. The simulator must provide oper-

resultssnustbe ational visual seenes that portray

. physical relationships known to
prov ided-for-each \ cause landing illusions to pilots.
testHa ~

A demonstration is required for initial
and recurrent evaluations,

For example: short runways, landing
approaches over water, uphill or
downhill runways, rising terrain on
the approach path, unigue topo-
graphic features, efc.

u, The simulator must provide spe-
epef&&ng—eeﬂdmeﬂ cial weather representations of
. light, medium, and heavy precipita-
15 tion near a thundersterm on take-
off and during approach and land-
ing.

A demenstration is required for inifial
and recurrent evaluations. Rep-
resentations need only be pre-
sented at and below an altitude of
2,000 fi. (610 m) above the airport
surface and within 10 miles (16
km) of the airport.

v. The simulator must present visual
scenes of wet and snow-covered
to runways, including runway lighting
reflections for wet conditions. par-

tially obscured lights for snow con-

. ditions, or suitable alternative ef-
%Vel-seught—ﬁ—may, fects:

A demonstration is required for initial
and recurrent evaluations.

w. The simulator must present reai-
istic eolor and directionality of all
airport lighting.

A demonstration is required for initial
and recurrent evaluations.

ot B. Sound System

a. The simulator must provide cock-
pit sounds that result from pilot ac-
tions that correspond to those that
oceur in ihe airplane.
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ensure that a steady state condition exists
from 5 seconds prior to, through 2 seconds
aftar, the instant of time capturad by tha
“enapshot,”

(9) For previously qualified simulatoss, the
teats and tolerances of this attachment may

ra data only in the Normal control state
and are 50 noted, Where test results are
independent of control state, Ni

and direction) should be clearly noted as part
of the datn prusenlll!on. oxpressed in

control data may be used. Teste for olhar
levels of control state d:ﬁm&nﬁm
required as detailad by the NSPM at the limn

ber used in sub:
for any given tust providing the sponsor has
subimittod a propased MOTG revision ta the
NSPM and has mi\ud NSPM nppdtwnl.

[10)
with an engine mudnl simulating the airplane
manufacturer’s t test nngims For
qualification of alternate engine models
{n:;‘l.]m variations of the ﬂlglﬂ test engines or
othar
simulator tests wuh the a]rarmle engina
medels are required. Where thrust is different
by more than 6% from the fight tast engine,

of d of a set of specific tests
for simulator data. “’hnﬂm‘:l m
cantrol states are required, test data must be

gy, and related to the
rumway being used for the 1est,

[2) The NSPM will not evaluate any
simulnor unloss the required SOC indicates
that the motion system is designed and
manufactured 1o safely operate within the

i

provided for one or more N I control

states, and must include the least augmented

state, All tests in the Table of Objective Tests

raquire test rasults in the Narmal contral

sww unlm rfvcﬂlcully noted d&wn:t.t_u in
ing

thn CCA ion, Where applioahlu

flight test data must record Normal and Non-

normal states for:

la) P.Llnl controller deflections or

acceleration, and velocity capabilities {see
p:ﬁﬂph 4, Motion System, in the following
tabla),

[3) Tns the following Table of Objective
Tests, the last column is tiled “Paragraph 8.
A “yes" indication in that column directs the
render to paragraph 8 of this attachment for
additional information relative to sources of

ight test data from an airplane equip
wl% the alternate engine ig required. When
the airplane manufacturer r.arlillas that the
unl impact on the simelator model is thrust,
that othar varisbles related to the
n!wmau angine (such ag drag and thrust
vuclor) are unchanged or are insiguiﬁcmtly
changed, additiona] simulator tests mn{
run with the same initial conditions using
tha thrust from the flight test data as a driven
parameter for the alternate engine modal.

[11) Motion System Tests:

() The minimum excursions,
accelerations, and velocities for pitch, rall,
and yaw must be measurable about a single.
common reference point and must be
achioved by driving one degree of freedom at
a time.

(3] The minimum excursions,
nccelerations, and velocities for heave, sway,
and surge may be measured about different
bt identifiable reference points and must
also be achieved by driving one degree of
freedom at a time,

(12) For testing Computer L".nnlmllml
Airplane (CCA) simulators, or other highly
augmented airplane simulators, Right test
data are required for both the Normel (N) and
Nor-normal [NN) control states, as indicated
in this attachment except that some tests

d inputs, includi data, | used to acquire the data,
location of Inpul and g and instrumentation that may be used. as an
(h) Flight contral surface unjess @l 1o those  under normal
test results are not affected ﬂy ar are Might test procedures and that may be used
of, s P for that pasticular test for Level A or Level
[lﬁ]?w Hed airpl B si 1 P rl B ulso i
using airplane hardware (r.g., " “side stick notes, lers, and inf pplicabl
controller”) in the simulator cockpit. some to that deilar tanl far thaoe slnal

tests will not be required. ‘.I.'hm lests are

Invl!: ‘These data sources, procedures, and

4 In the " Additl
rolumn with the Controlled

Airplane (CCA) note—"test not required if
rm’%::ﬂﬁ:nndln is installed in the
sim . Howevar, in these cases the

if used, would be submitted
in sccordance with the altemnative data
provisions of § 60.13 of Part 60 and Section
9 .af this QPS attechment,

sponsor must supply a statement that the
alrpia.m hardwara meste and will L]

(4) The readar is encouraged to review the
lane Flight Simul i
P

Han dhaak. Tl

‘s
q;m:tﬁmirml and the sponsar must have
suppaorting information to that fact available
for NSPM review.

End QPS5 Requirements

b. Discussion

Tand il, published by
the Royal Aerannutical Society, London, UK,
in Februnry 1995 und July 1096, respectively.
and FAA Advisory Circulars (AC) 25-7,
Flight Test Guide for Certification of
Transpert Category Airplanes. and (AC) 23—
#A, Flight Test Guide for Certification of Part
23 Airplanes. for references and examples
rogarding fight testing requiremaents and

Begin Information
(1) 1f relevant winds are present in the
objective data, the wind vector

techniques.

End Information

TABLE OF OBJECTIVE TESTS

QPS5 requirements

Test Tolerancs

Simutator
Flight fevel

AlB|C|D

Information Para-
graph §

2. Perfarmance
a, Taxi

{1} Manimum Radis Turn
Tum Radius.

+3 1 {0.8rm) or 20% of Aipiane

Yos.
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TasLE OF OsJECTIVE TESTS—Continued

QP regquirements

Indarmation
notet

Paa-

Test Talsrance g Tesl details gragh 8
:]

{2) Rata of Turn v, +10% or £2°/sec. Turn Rale ... | Ground/Takeof ... % | Rocord & minimum . | Yes,
Nosawhael Staoring of wo spaads,
Anghe, graater than min-

diug speed, with &
spread of at ieas!
5 knols.

b, Takeoff

(1) Ground Acceleration | =5% Time and Distance or | GroundiTakeol ... X | Record accelarabon Yes.
Time and Distance. +5% Time and +200 0t (B1 time and distance

m) of Distince. far & minimaum af
80% of the sag-
ment from brake
rolgase to V.

air-
cral certification
dota may be

2) Minium Conlrol 125% of Maximum MNrplane | Ground/Takeoff ... x spead Yes.
Spaed = Ground (Vi) Lateral Deviglion or 15 N must b within =1
ursing amrodynamic {15 mj. Additionally, for knot of siplane

only (par ap- thasa simulsiors of airplana anging e
phicable Arworhingss wilh reversible Might control spead, Engine
Standard) or Low syslems:  Ruddar  Padal {nrust decay must
Spaed, Engine inopar- Fores; +10% or = 8 b (22 be that resulling
alive Ground Col dai). from the matha-
Charatlensts. malical model for

ther anging variam
‘appiicable to the
simutator

test

(3) Minimuen Unstick =3 Kis Awrspeed £1.5° Pitch ... | Ground/Takeof! ...... X | Record main landing Yes
Spond (Vie) of Squiva- QEBr Strul com-
Ient B3 proviged By the ar eguiv-
arplany mandacturor. alenl mirground

. Ricond
froem 10 Kis ba-
fore start of rota-
tion. Elevator
input musl pre-
cisaly mch
plane daln. Sea
14CFR
§25.107(d).

{4) Normal Takeol ... | 23 Kis Airspeod £15° Piich | GroundTakeolf and X | Record takeol pro-

=1.5" Angho of Attack 220 % |  First Segmant s from braske ro-

(B m) Alttude. Additional Chimb. lsase 1o o least

for those simulators of air- 200 B {81 m)

planes with raversible Might AOVE ground
cankrol ms: St level (AGL).

umn Force; + 10% or 5 1b

(2.2 daN).

{5} Critical Enging Fallure | +3 Kis Airspesd +1.5° Pitch, | GroundTakecll and X | Record toseol pro- .| Yea
on Takeol!, £1.,5" Angle of Aitack, 220 f |  First Segment fila ot naar max-

(8 m) Aljute, 22° Bank and | Climb, imum tokeol

Sidealip Angla. waight from prier

for simulalons of i I engine leilure
planes with revarsible to ot least 200 ft
canral ma: (B1 m) AGL. En-
umn Foron, +10% or =5 @b ging faflure speed

(22 daN}), Whasl Force; must b within £3

210% or 21.2 daN (3 b)) Ktz of airplane

ond Rudder Pedal Foron; data. CCA: Test

+10% or £5 I (2 2 daN). in Narmal AND
Non-narmal ean-
trol state.
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